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Description 

The present invention relates to disposable absorbent articles suc^ as diapers and incontinence pads. 
Such arUdes are assembled in a manner which renders them espedaily effective for aborting discharged 
body fluids while at the same 

BACKGROUND OF THE iNVENTION 

Diaper rash is a common form of irritation and Inflammation of those parts, of an infant's body normally 
covered by a diaper. This condition is also referred to as diaper dermatitis, napkin dermatifc. napkin rash, 
and nappy rash. Whne certainly more common in infants, this cor^ition is not In fact, limited to infants. Any 
individual who suffers from incontinence may develop this condition. This ranges from newborns, to the 
elderly, to critically ill or nonambulatory indlvWuals. ^. ^ , r ^ 

n Is geherally accepted tt\at true "diaper ra^- or "diaper dermatitis- is a conditio which Is, in Its most 
simple stages, a contact Irritant denmafitis. The irritation of simple diaper rash results from extended contact 
of the skin v«tii urine, or f^:es, or botii. Diapers are worn to catdi and hold the body waste, but generally 
hold the ws^ m direct contact witii ti>e skin until changed, i.e.. In occluded fashion for long periods of time. 
The same is true for an incontinence pad. or incontinem:© brief. However, v^ile it is known that tiie body 
waste "causes- diaper rash, the precise exponent or components of the urine or feces which are 
responsible for the resulting in-ltation of the sidn have not been condusively Identified. The most commonly 
aa::epted list of factors Hnked to diaper rash Includes ammonia, bacteria, ttie products of bacterial action, 
urine pH, Candida albicans , and moisture, these are generally dted In the art as being the most likely 
candidates for agents or conditions which produce or aggravate diaper rash. 

It has now been discovered that a primary cause of diaper rash Is a particular set of conditions which 
arises as a result of prolonged contact of skin w\\h mixtures of feces and urine. Activity of proteolytic and 
lipolytic fecal enzymes present in such a mixture is believed to be a major factor in producing sWn irritation. 
Urine in contact witii enzymes from feces can also result in production of ammonia which raises skin pH. 
This rise In skin pH. for example to levels of 6.0 and above, in tum increases that fecal proteolytic and 
lipolytic enzymatic activity which produces diaper ra^. Urine Itself can also contribute to diaper rash by 
adding moisture to the diaper environment Water, and particulariy water in tiie form of urine, is especially 
effective at diminishing tiie barrier property of skin, tiiereby enhancing ttte susceptibility of skin to fecal 
enzyme in-itation. However, when skin pH is kept between about 3.0 ^d 5.5, the skin's bamer propertes 
can be maintained. The foregoing diaper rash mcxfel suggests that effective diaper rash control can be 
achieved by maintaining sIdn pH well wittiin tfie acidic range to inhibit irritation-producing enzymatic activity 

in the art In fact, a number of prior art references teach the addition of various acidic pH control or 
-ammonia-absorbing- agents to diapers or to the diapered sWn enyirwiment Such references Include, for 
example. Alonso et al.. U.S. Patent 4.382.919. Issued May 10. 1983; Blaney. U.S. Patent 3.964.486. Issued 
June 22. 1976; Bryce. U.S. Patent 3.707.148. Issued December 26. 1972; and Jones. Sr.. U.S. Patent 
3,794.034. Issued Febmary 26. 1974. ^ ■ „ 

Ukawise a number of prior art references describe absorbent articles which are said to be especially 
effective In absortaing urihe and maintaining sWn dryness. Frequently such articles Involve the utilization ol 
superabsorbent polymeric material, such as water-Insoluble, slightly cross-Bnked hydrogel or hydrocollad 
4S material, that absorbs and holds many times Hs weight in discharged fluid. Re*erences involving *e use of 
such superabsorbent polymers in diaper stnjctures include, for example. Harper et al.. U.S. Patent 
3,669.103. issued June 13. 1972; Hamoti, U.S. Patent 3.670.731. Issued June 20. 1972; Masuda et al.. U^. 
Patent 4 076.663. Issued February 28. 1978; Melican. U.S. Patent 4,232,674. Issued November 11. 1980; 
Holtman. U.S. Patent 4.333.463. Issued June 8. 1982; Mazurak et al.. U.S. Patent 4.381.782. Issued May 3. 
50 1983 and Bias. U.S. Patent 4.381.783. Issued May 3. 1983. 

None of the foregoing prior art references provide both especially elfective sWn pH control agents and 
especially effective moisture-absorbing hydrogel polymers In the same absorbent structure. In fact, simple 
combination of acidic pH control agents with superabsoAent polymer materia! In the same stnicture cannot 
be accomplished -without some difficulty. The preferred moisture-absorbing hydrogel materials are not 
especially effective fluid ^rbers under low pH conditions. The presence of acidic sWn pH control agents, 
which lower pH conditions In the region of hydrogel-molsture contact thus tends to diminish the moisture- 
abso'binq effectiveness of the hydrogel materials. There. Is therefore a need to identify preferred structures 
and configurations for absorbent articles which contain both effective acidic pH control agents and effective 
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molstiire-absorbing hydrogel polymers such that each of these components can efficiently cantibirt© ix> th© 
prevention or reduction of dia^r rash. It has now been discovered thai fmprov^ djaper rash-^dud^ 
absorbent articles -^cpliffinin^^boffi^^aS -^ntfol^^eff^^fSSB 
hydrogel can be realized by imgj^ggng>^e^2n}^^5^ 
5 article structure. 

SUMMARY OF THE INVENTION 

The present invention provides an absorbent article, such as a diaper or incontinence pad, which Is 
70 suitable for absorbing body fluids while at the same time reducing or preventing diaper rash. 

According td the present invention tf^ere is provided a disposable al>sorberrt article useful for at>sorbing 
discharged t>ody fluids while also reducing or prevent diaper rash, said absort^nt article ramprfslng: 

(a) a liquid impervious tracking sheet; * 

(b) a relatively hydrophobic, liquid pervious topsheet; 

75 (c) a flexible absort>ent core positioned t>etween said backing ^eet and said topsheet, said flexible, 
absorbent core rampristng hydm(^ilic fiber material and particles of a substantially wateHhsotuble, 
highiy neutrali^d hydrogel material having at least 50% of its addle functional groups neutralized with 
salt-forming cations 

wherein the article contains one or more pH control agents suitable for maintaining skin pH within the range 
^ ^ltf P^_?-Q 1^ 5.5 in the presence of urrrie and faeces, said substantially water-insoluble, highly neutralised .- V 

within said at>sorbent artcIeT prbvid^ mSE sai5 pH control agent is an ion exchanging modified 

cellulos^' material In fibrous form. It Is not present in the topsheet. 

Separation of hydrc^el and pH control agents other than ion-exchanging modified cellulose matenal in 
2S fibrous form, can be accomplished, for example, by incorporating the pH control agent wiUi tiie topsheet oif 
.the article and not in the hydrogel containing absorbent core. Alternatively, both pH co^^ 
'^hydrogel may be present in the absorbent core but iri separate and/or disto pfttia corerw^n:' 

separate zones of the core as defined by distinct sections of the core surface. By separating hydrogel 
material and pH control agents in this manner, skin pH control to comt>at diaper rash can be realized 
30 . without adversely affecting the ability of the highly neutralized hydrogel material to at^sorb fluids and 
maintain requisite skin dryness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 Rgure 1 represents a cut-away view of a diaper structure having addic pH control agent carried by the 
topsheet. 

Rgure 2 represents a cut-away view of a diaper structure having a dual-layer absorbent core 
comprising both an upper layer containing acTd pH control agent and a separate lower Insert layer 
containing hydrogel partides. . ' "7 

40 Rgure 3 represents a cut-away view of a diaper structure having its absorbent core partitioned "Into 
distinct sections containing, respectively, hydrogel and acid pH control agent 

DETAILED DESCRIPTION OF THE INVENTION 

45 The atssorbent articles of the present invention can t>e manufactured in the configuration of wearable 
disposable products which are capable of absorbing significant quantities of water and hody waste fluids 
such as urine and feces. Thus such articles, for example, may be prepared in the form of disposable 
diapers, adult incontinence pads and the like. 

The absorbent artides herein generally comprise three basic structural comporients. One such compo- 
50 nent Is a liquid impervious backing sheet On top of this backing sheet is placed an absorbent core which 
may Itself comprise one or more distinct layers. On top of this at)sorbent core is placed a relatively 
hydrophobic, liquid pervious topsheet. The topsheet is the element of the article which is placed next to the 
skin of the wearer. 

Especially .preferred absorb»ent artides of this invention are disposable diapers. Articles in the form of 
55 disposable diapers are fully described in Duncan and Baker. U.S. Patent Re 26,151. Issued January 31. 
1987; Duncan, U.S. Patent 3,592.194. Issued July 13. 1971; Duncan and Geilert, U.S. Patent 3,489.148. 
Issued January 13, 1970; and Buell, U.S. Patent 3.860,003. Issued J^uary 14. 1975 

A preferred disposable diaper for the purpose of this invention comprises an al^sorbent core; a topsheet 
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suDeroosed or co-extsnsive wfth one face of the core, and a liquid impervious backsheet superposed or w- 
extensive with the face of the core opposite the face covered by the topsheet The backsheet mwt 
oreferably has a widfl» greater than that of the core thereby providing side marginal portions of the 
backsheet which extend beyond the core. The diaper Is preferably constructed In an hourglass configura- 

The backsheet of the articles herein can be constructed, for example, from a ttiin. plastic film of 
polyethylene, polypropylene, or other flexible moisture impeding material which is substantally water > 
impervious. Polyethylene, having an embossed caliper of approximately l .5 mils. Is espectelly prefenBd. 

The topsheet of tt»e article herein can be made In part or completely of synthetic fibers such » 
polyester, polyolefin. rayon, or the like, or of natural fibers such as cotton. The fibers are typically bound 
together by a thermal binding procedure or by a polymeric binder such as polyacrylate. This sheet is 
siLtantially porous and permite a fluid to readily pass therethrough into the undeHying absorpt^je core. . 
The topsheet can be made more or less hydrophobic depending upon the choice and treatment of fiber and 
binder used in the construction thereof. The topsheets used In the articles of the present Invention are 
relatively hydrophbbte in comparison with the absorbent core of said articles. Topsheet constructon is . 
generally disclosed In Davidson. U.S. Patent 2.905.176. Issued September 22. 1959; Del V^-,*...-/: 
Patent 3 063.452. Issued November 13. 1962; and HoUiday. U.S. Patent 3.113.570. Issued Decemtjer 10. V 
1963 Preferred topsheets are constnicted from polyester, rayon, rayon/polyester blends or polypropylene. 

An absorbent core, which may itself comprise one or more separate and/or distinct asnes, e.g.^ layers, 
is positioned between the backing ^et and the topsheet to form the absorbent articles herein. Such an 
absort»ent core comprises, at least In part, a mixture of hydrophilic fiber material and particles of 
sub^antially water-insoluble, highly neutralized hydrogel material. This mixture will generally be in the fomi 
of a web of the hydrophilic fibers witti the discrete particles of hydrogel dispersed ttiereln. 

The type of hydrophilic fibers is not critical for use In ttie present invention. Any type of hydrophilic 
fiber which is suitable for use in conventional absorbent producte is also suitable for use in the absorbent 
structure of ttie present invention. Specific examples of such fibers include cellulose fibers, rayon and 
Dolyester fibers. Other examples of suitable hydrophilic fibers are hydrophilized hydrophobic fibeis. sudi as 
surfactant-treated or silica-treated ttiermoplastic fibers. Also, fibers which do not provide webs of sufficient 
absorbent capacity to be useful in conventional absorbent stmctures. but which do provide good wicking 
properties, are suitable for use in tt» absorbent stiuctures of ttie present invention. This is so because^ in 
me presence of hydrogel particles, wicking properties of the fibers are far more •«T»Portant *an their 
absorbent capacity. For reasons of availability and cost, cellulose fibers. In particular wood pulp fibers, are 

"'^'/^dicated absorbent cores formed from such hydrophilic fibers also contairi^discrete particlre of 
substaotially water-Insoluble, highly neutralized hydrogel material. Such highly neutralized hydrogel materi- 
als are those organic compounds capable of absorbing aqueous fluids and retaining them under moderate 
nressures. For good results, the hydrogels must be substantially water insoluble. „ ,. ,. ^ ~ 

Examples of such hydrogels Include material in »ie form of cross-linked polymers. Cross-linking may be 
by covalont. ionic, van der Waals. or hydrogen bonding. Examples of hydrogel polymers include ethylene 
nialeic anhydride copolymers, cartwxymettiylcellulose. polymers and copolymers of vinyl sulftmic acid 
polyacrylates. :8nd ttie like. Crther suitable hydrogels are ttiose disclosed In Assarsson et al.. U.S. Patent 

^'^°pSculariy ^rttSJ^l^pi}^^ for use herein are acrylic acid grafted starch, polyacrylates. and 
isobutylene maleic anhydride copolymers, or mixtures tiiereof. ,, e D,.ont Ar^TRfiM 

Processes for preparing hydrogels are disclosed in Fusayoshi Masuda et al.. U.S. Patent 4.076.663 
Issued February 28. 1978: in Tsuno TsubaWmolo et al.. U.S. Patent 4.286,082. Issued August 25. 1981: and 
Either in U.S. Patents 3,734,876. 3.661 .81 5, 3,670.731 . 3.664.343. 3.783.871 . and Belgian Patent 785^8. 

The hydrogel materials used in the present invention are highly neutralized hydrogels and ttwrefore 
must be hydrogels which contain neutralizable. acidic functional groups. Thus ttiese hydrogels inust be 
polymers prep^ed from at least some monomers conteining at least one carboxylic acid, carboxybc acid 
Sihydrids or sulfonic acid group: Generally at least 10 rriole percent and more preferably at least 50 mole 
percent of ttie hydrogel stnjcture will be prepared from such acid group^»ntainlr|g monomers. 

The hydrogel material essentially used in ttie absorbent core of the articles herein is h.ghlyjieulral 
ie at least 50%. and preferably at least 65% of ttie hydrogel acidic functional groups must be noirtralized 
65 wrih a salt-fom,ing cation. Suiteble saK-forming cations include alkali metel. ammonium, substituted 
ammonium and arnines. Neutralization can ba carried out eittier before or after polymenzabon of the acid 
qroup-containing hydrogel material has occurred. Neutralization can be aocompHshed k^own manner 
ucing conventional techniques. It should be understood ttiat tine hydrogel material emp.oycd m tiio present 
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Invention must be nsutrallzed to the extent of at least 50% prior to osntact of the hydrogel material with 
body fluids such as urine. 

Hydrogel material is used in the form of disoete particles in the ^sorbent core of the absorbent 
articles herein. Sudi particles can be of any desired shape, e.g.. spherical or semi-spherical, cubic, rod-iike, 

s . polyhedral, etc. Shapes having a large greatest dimension/smallest dimension ratio, like needles, flakes and 
fibers, are also contempJated for use herein. Conglomerates of hydrogel particles may also be used. 

Although the absortent cores of the present inv^tion are expected to perform we!! with hydrogel • 
particles having a particle size varying over a wide range, other considerations may preclude the use of 
very small or very large particles. For reasons of industrial hygiene, (weight) average particle ^zes smaller 

70 than 30 microns are less d^irabie. Particles ha\nng a smallest dintiension larger than 3 mm may also cause 
a feeling of grittiness in the absorbent structure, whidi is undesirable from a consumei' aesthetics 
standpoint Preferred for use herein are particles having an (weight) average partide size of fromSO 
microns to 1mm. "Particle Size" as used herein means the weight average of the smallest dimension of. the- 
individual particles. 

75 The relative amount of hydrophilic fit>ers and hydrogel particles used in the highly neutralized hydrogel- 
contalning portion of the cores of the absorbent articles heran can be most convenientiy expressed as a 
weight ratio of fiber to hydrogel. These ratios may range from 30:70 to 98:2. Low fiber/hydrogel ratios, i.e.. 
from 30:70 to 50:50, are practicable only when the hydrogel used possesses a low swelling capacity i.e., 
hydrogels having an absorbent capacity for urine and other body fluids of less thari about 15 times their 

20 own vveight (15X). (Absorbent capacity data aire generally available from the mianufacturer of the hydrogel or 
may conyehientiy be determined by known means.) Hydrogels which have a very high absorption capacity 
(e.g.. 2»t and which consequently exhibit a high degree of swelling after wetting) tend to gel block when 
used in absoit>ent stiiicture cores at low fiber/hydrogel ratios. This phenomenon causes undesirable, slow, 
diffusion type absorption kinetics. Very high fiber/hydrogel ratios, e.g. above 95:5. on the other hand. 

2S provide meaningful performance benefits only if the hydrogel used has a high absorbent capacity (e.g., 25X* 
for urine and other body fluids). For most commercially available hydrogels the optimum fiber/hydrogel ratio 
is in the range of from 50:50 to 95:5. 

Based on. a cost/performance analysis, fiber/hydrogel ratios of from 75:25 to 90:10 are preferred. This 
preference is, of course, based on the relative costs of hydrophilic fibers (e.g. wood pulp fibers) and 

30 hydrogel. If, for ej^mple. wood pulp prices would go up and/or hydrogel prices would come down, lower, 
fiber/hydrogel ratios would be more cost effective. 

The. density of the hydrogel-containing portion of the absork>ent structure core Is of some Importance in 
determining the absortjent properties of the resulting absorbent structure. When hydrogel particles are 
dispersed into an absorbent web of hydrophilic fit>ers having a density of 0.1 g/cm^, the admixture of the 

35 hydnDgel resuHs in only a small increase in the amount of fluid which is absorbed virtthin a practicably 
reasonable time (e.g. 10 minutes) because the fluid uptake of such webs is slow. When the hydrogel- 
containing absorbent core is densified to a density of at least 0.12 g/cnri^. a marked increase in absorbent 
capacity is observed. It is belleyed that densifying the web results in better wicking of fluid irrtp the web, so 
that more hydrogel particles participate in the aljsorption process, which results in a higher acRjal absorbent 

40 capacity. It is further t>elieved that a densified web may be more effective in keeping the hydrogel particles 
isolated from each other. Densifying tfie web further, from 0.15 g/crin^ to 1 g/cm^, results in , a reduction in 
the bulk of the structure (v/hich is desirable from a consumer standpoint, for aesthetics reasons), without 
loss of absorbent capacity. However, above a density qf 0.6 g/cm^, further densiflcation hardly reduces the 
bulk further, because of the inverse relationship between bulk and density. The density of the portion of the 

45 absorbent core containing highly neutralized hydrogel particles is therefore preferably in the range of from 
0.10 to 0.6 g/cm^, arid more preferably within the range of from 0.12 to 0.25 g/cm^. 

The portiori of the absorbent core which contains the highly neutralized hydrogel can be formed by 
airlaying a dry mixture of hydrophilic fibers and hydrogel particles. Such a procedure is described more 
fully in Procter & Gamble; . European Patent Publication No. EP-A-1 22042; Published October 17, 1984. As 

50 indicated in this reference, the wet>s formed by this procedure for use in the articles herein will preferably 
comprise substantially unl>onded fiber and will preferably have a moisture content of 10% or less. 

As noted hereinbefore, the web formed from a mixture of hydrophilic fibers and the highly neutralized 
hydrogel particles need form only a portion of the total absorbent core used In the absorbent articles of this 
invention. Other sections or zones of the absorbent core can contain no hydrogel particles iand may 

55 comprise only hydrophilic fibers or may comprise pH control agents, with or without hydrophilic fibers, as 
hereinafter more fully described. Such distinct core sections can comprise separate and/or distinct layers 
within the absorbent core or can comprise separate and/or distinct areas or zones within the same layer. 
In a preferred diaper embodiment of the present invention, the absorbent core with all its distinct 
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sections takan together, will be hourglass shaped. i.e.. the width of the ^n^r of ti« core |s sutete.n^aWy 
IS^L the widS of the core at the ends. In a preferred diaper embodiment, the ^^^'^^^^ ^' 
distinct sections and layers will have a total thickness within the range of from 5mm to 20mm. more 

'"''/l^lC^JieSieJ^rf the present invention is the presence in the absort«nt articles herein of one . 
. or m^rfpH 3 agents. Such ag%^ are non-unifomJy distributed within the absorbent article ^d ajre 
in discrete zones within the artidle. "Fhese zones containing pH contro^ agent are substantally 
distinct from the zones wherein the highly neutralized hydrogel particles ere placed. , 

The useful pH control agents are those which maintain sWn pH with n the range of ^2^f J^n S 
orefeSlv from 3.5 to 4.5 in the presence of urine and feces. Preferably skin pH .s maintained within this 
S^jtr tl^ter^ S time the di^ is worn. e.g.. for at least 4 hours for daytime Infant diapers and for at 
least 8 hours for nighttime Infant diapers. _ „ 

A wide variety of non-toxIc non^rrltating acidic materials whteh release protons f P" 
control agents, "mus these materials can be tow molecular weight organic or Inorganic adds, high molecular 
vi^iaht polymeric acids or Ion exchange resins and fibers In the hydrogen fonn. • j ' 

SuiSle tow molecular weight organic and Inorganic acid materials Include such weak acids as crtric 
acid aSc S. a^^c acid, maliclcld. tartaric add. gluconic acid, glutarlc acid, levutoiic a^. glycol 
Sd suSlnlc ac d. himaric acid, pimelic add. suberic add. sebacic add and acid phosphate sate. These 
^ mol£u"S we^M^^^^ may be used In combination with their conjugate bases to provWe buffer 
LTpJSS of these add materials, sudi as adiptc acid, possess Inherent buffering capacity as a result 

"^"SSymeric adds Indude pdya^Uc e^d and «s poj^^a^^eriva^ve^ 
Doly(maIelc add) and Its polymaleate derivatives, alginlc add. carboxymethylcellul^e and the like 
SySc iid and its polyacryiate derivatives useful as pH control agents may be <^^^J^^^ 
« uS^s!^lnke1 and may SJe in molecular weight from 1.000 to 5.000.000. Such acrylic ac.d-ba^. 
mTtSs iSde for^ple. the Carbopol resins whidi are water-soluble polymers of acrylic aad cro^ 
with S maS polyauyl sucrose and polyallyl pentaerythritd. Poly(maIelc acid) end its 
JJ,SJ.aSte derivaH^ useful TpH control agents may also be cross-linked or uncross^lnked and may 
t -oSr^ght from 1.SoO to 5.0O0.OOO. Poly(maIeic add) derivatives indude POjyWe^- 
50 rSaldc acid), and poly(methyl vinyl ether-maleic acid) such as the Gantrez resins and pdy (styrene-maleic 

^""Tyif foregoing higher molecular weight polymeric materials, unlike the highly neuttallzed hydrogel 
absilm p^lymSs lid'ln the present Invention, must be less fl"«"^!^Sh^in 
in tha free acid form to be effective as pH control agents in the absoriaent artdes herein. 
O^TelnJ^SS^ P^oc^6^ agent'ccmprises polyacrylic add and polyac^ic acid derivat^ve^ 
rH^nr^!!Z ta^r^c edd derivatives can indude the same type of stardvgrafted polyacrylic acid « , 
^cS^e matSa^ i the highly neutralized hydrogel materials used as absorbents jn the present 
£S luch Sdffied hydroge? nLrials Inde^ do possess some degree of fluid absort,lng capadty In 
Sn to S to Zr skin pH. H should be noted, however, that when m^als °!«1«^P!^^ 

used pH^ntroiTgents In the absorbent articles herein, they must be less tt«n 50% "a"*^'*?;^;^ 
Tn^e^nte^of the present invention, such addified hydrogels must always be used in ^ 
S^ m^ absorbent, more fully neutralized hydrogels hereinbefore descnbed as the essential fluid- 

absorbina hydrogel element of the articles herein. ^-^^^.^aio in 

AnoSeV preferred type of pH control agent comprises ion exchanging, modrfied cellulose matena^s In 
fiber foTTOslnSdTfcr Sxampis; cS«iymethyteelIulose In the free add form, ox-dized eel dose^ 
Soe*^ celMose and phosphoryteted cellulose ("cellulose phosphate") prepared by conv^tional tech- 
Sel PhSSate^^ example, can be prepared by treating cellulose 

«nd ohiSc add with phosphorus oxychloride and pyridine, with phosphorus oxychlonde and phos- 
irSd >^Xs2^o^s oxy^^^^ dioxane or with phosphorus oxydiloridedone^ Example d 
S^LirttTeping Phosphorylated cellulose ion^xchanglng fibers are descnbed Bemardin. U^. 
?Snt 3 691 IS^^ued September 12. 1972. and Bemardin. U.S. Patent 3.658.790. Issued April 25 1972. 
S^ods fo pre JSrl^^^ of lon-exdianging cellulose derivatives are described in Sano et aL U.S^ 
Ser^t 4 So.735'T3^^^ 1980. Ward et a... U.S. Patent 3.854.888. Issued December 17. 1974 and 

^^rSlSod'cYur Sgr™u\Vin^ hydrogen form as pH -n^'^-j - 
oresentlvention preferably have an ion-exchange capacity of at least 0.4 meqVgram more preferably at 
^'tltTom^Mr^^ P" advantageous for incorporation Into 

^ifabsorS corof the artides herein since such addic ion-exchanging fibers can easily bo sdmixcd w.lh 
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the hydrophilic fibers essent'ally present in the absorbent core. 

The pH control agents of whatever type used in the absorbent articlas of tiie present invention will 
generally comprise from 1 % to 30% by weight of tfie totaJ absorbent ar^cla. More preferably, such agents 
can compnse from 5% to 15% by weight of the article. 
5 It has been discovered that the moisture-absorbing hydrogel material and the acidic skin pH control 
agents hereintefore described can be successfully and usefully Incorporated into the same absorbent* 
article provided ajch hydrogel particles and pH con^d agents are non-unlformly distributed in distinct 
discrete zones within ^e absorbent article. For purposes of the present invention, highly neutralized 
hydrogel and pH control agents are deemed to be non-uniform!y distributed In the alxsorbent article when 

70 th^e Is a) at least one zone (and generally no more ^an ten zones) within the article wherein the weight 
ratio of hydrogel to pH control agent is at least 10:1, and b) at least one zone (and generally no more than 
ten zones) within the article wherein the weight ratio of pH control agent to hydrogel is at least 10:1. 1 

Nori-uniform distribution of the highly neutraOzed hydrogel and pH control agent can be accomplished 
In a number of ways. For example, a pH control agerrt other than an lon-exchanging modified cellulose 

75 material in fibrous form can be distributed in or on the topsheet of the at>sort»ent article with little or no pH 
control agent being placed in the hydrogel-containing al>sort)ent core of the article. An article of this type is 
described In Rgure 1 of tiie drawings submitted herewth. This hourglass-shaped diaper structure com- 
prises a liquid Impennous backing sheet 101 and a hydrophobic topsheet 102. Positioned between the 
backing sheet and topsheet is an hourglass-shaped al>sort>ent core 103 containing hydrophilic fiber material 

20 sucfi as wood pulp fiber. Also distributed throughout the absorbent core 103 are discrete particles 104 of 
substantiajiy. water-insoluble, highly neutralized hydrogel material. Acid pH control agent 105 suitable for 
maintaining skin pH between 3.0 and 5.5 is coated on or impregnated In the topsheet 102 ^d is thus 
maintained In a distinct zone from the hydrogel particles 104 in the diaper core. 

In another e(ml>odimertt, both highly neutralized hydrogel and pH control agent may be placed in the 

25 absort)erit core but In distinct discrete zones within the core. Such separation, for example, may be effected 
by placing hydrogel and pH control agent in different layers of the core. Thus one layer of the corb, 
preferably the top layer, can comprise hydrophilic fiber material and pH control agent in a weight ratio of 
fiber to agent of from about 10:1 to 1:1, with substantially no highly neutralized absorbent hydrogel present. 
Another layer of the core, preferably the bottom layer, can comprise hydrophilic fiber and highly neutralized 

30 hydrogel material in a weight ratio of fiber to highly neutralized hydrogel of from at>out 10:1 to 1:1, with 
substantially ho pH control agent present. 

A diaper article with such a layered core is depicted in Rgure 2 of the drawings submitted herewith. 
This hourglass-shaped diaper structure also comprises a liquid imperious baddng sheet 201 ^d a 
hydrophobic topsheet 202. The absort>ent core of the structure comprises two distinct layers, i.e., an upper, 

35 hourglass-shaped layer 203 and a lower, oval insert layer 204. The upper layer 203 contains pH control 
agent 205 admixed therewith. The lower oval insert layer 204 contains discrete particles 206 of substantially 
water-insoluble, highly neutralized hydrogel distributed throughout this lower oval insert layer. 

In yet another embodiment, the absorbent core of the article may comprise three distirict layers with 
one layer, preferably the top, consisting essenti'ally of hydrophilic fiber plus pH control agent, another layer, 

40 preferably the l^ottom, consisting essentially of hydrophilic fiber plus highly neutralized hydrogel and a third 
layer, preferably positioned between the other two layers, consisting essentially of hydrophilic ifibers onTyl 

In yet another embodiment, the discrete zones containing, respectively, pH control agent and highly 
neutralized hydrogel material, may comprise different portions of the absorbent article or core thereof as 
. defined by partitioning the flat surface of the article or core Into at least one area of relatively high hydrogel 

45 concentration and at least one area of relatively high pH control agent concentration. For example!, the front 
two-thirds section of the alssorljent article, as viewed unfolded from the top, may contain substantially all of 
the highly neutralized hydrogel material whereas the back or rear one-third section of the article niay 
contain substantially all of the pH control agent Size and shape of the discrete zones of high pH coritrol 
agent concentration and high hydrogel concentration can, of course, vary according to the intended use' and 

50 size requirements of the absortjent article desired. 

A diaper article with hydrogel and pH control agent in separate sections of the same absorbent core 
layer is depicted In Rgure 3 of the drawings submitted herewith. This hourglass-shaped structure also 
comprises a liquid Impervious backing sheet 301 and a hydrophobic topsheet 302. A hydrophilic fiber- 
containing absort)ent core 303 is positioned between ttie backing sheet 301 and topsheet 302. The 

55 absorbent core 303 in tiiis embodiment comprises a hydrogel-containing zone 304 consisting of the front 
two-tiiirds of the absorbent core 303 and a pH control agent-containing zone 305 consisting of the back 
one-third of the absorbent core 303. Discrete particles 306 of substantially water-Insoluble, highly neutral- 
ized hydrogel are distributed throughout the hydrogel-containing zone 304. Acidic pH control agent 307 is 
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disUibuted throughout the pH control agent-containing zone 305. 

The absorbent articles of the presertt invention, with their distinct zones containing pH control agent and 
hydrogel material, are further illustrated by the following examples: 



6 EXAMPLE I 



10 



15 



20 



A disposable diaper product containiKg both a cellulose phosphate pH control agent and particles of a 
starch-ac^late hydrogel material is prepared. Such an article comprises. an ^''Tf P^*°^ff 

between a polyethylene backing sheet and a hydrophobic, liquid P^-vtousnon-woven, rayoti to^t^ Jh^ 
absorbent core comprises two layers, one of which is an hour-glass-shaped pnmary core and.the other of 
which is a smaflar ovaJ insert placed beneath the primary core. 

The. hourglass consists of a homogeneous blend of southern soft "SS 
phosphorylated cellulo« ("cellulose phosphate") having an ion exchange capaaty 'neq Jgram The 
ov^nseK consists of a homogeneous blend of southern soft wood/plne fibers and partc^es (250 mlcrpns) 
oi^l^ a?d grafted starch hydrogel ("Sanwet IM-lbOO" from Sanyo Co. lid.. .J^). The absorbent. core 

-''t^^^'t^S^^^^ product . set.for^, in -ajpia JH ^.a^^ 
Substantially similar disfiisable diapers can be prepared by replacing the cellulose P«?°=P^^^. P"^"^^ 
agent with an equivalent amount of an add phosphate salt or with a low molecular we ght organ..: ac.^ ?uch 
ySn^ ^d, eSipic add. azelaic acid, malic 4dd, tartaric acid, gluconic add. glutaric acd, levulemc acid., 
glycollc a:id. sucdnic icid. fymaric arid, pimalic acid, suberic add. or sebacic acid. 



25 



30 



EXAMPLE II 

A disposable diaper product containing both an addified potyacrylate pH coritrol ^Sent and a starch 
acrylate hydrogel material Is prepar^. As in Example I. such an article compnses an abspr^em <^e 
portioned be^n a polyethylene backing sheet and a hydrophobic, non-woven rayon tol^hee^The 
S«Sint core comprl^s two layers, one of which is an hourglass^aped primary core and the other of 
which Is a smaller oval Insert placed beneath the primary core. \, ^^m^,^ nun 

■n,^ hourglass consists of a hornogeheous blend of southern soft wood/p.ne fibejs and part.cl^(300 
microns avg.) of a slightly cross-liriked. completely unneutralized poly(acryIlc ac.d) ^^V'^^faJ /"^^^ 
Tfi^Zic 4R04K1 from Nippon Shokubai k.K. Co.. Ltd.. Japan). The oval insert consists of a hornogeneous 
Kof SShem ^ft WoeSpine fibers and particles (250 microns) of acrylic add grafted stard. hydrofle^ 
("Snwet IM-1 000- from Sanyo Co. Ltd.. Japan). The absort^nt core with Its two layers .s overwrapped with 

''"'a ^'detailed description of such a disposable diaper product is setforth in Bcample IV herefnafter. 
EXAMPLE III 

Leakage and iWn pH meas'ur^ont studies were coriducted to determine the a^lity ^ag*. 
conSS PH Sntrol agents and hydrogel absort,ents to lower skin pH and to absorb discharged body 
rrS sirtesting. p^rtormanc^ of tf,e cellulosb phosphate^onteiriing diaper of Example I was corppa ed 
S of (1) a'slSlar product containing no cellulose phosphate in the hourglass ^^J'^ « 
c^rilardally available diaper product containing a 100% wood pulp fiber core wrth no pH control agent or 
hydrogel material. These diaper products are more fully described In Table I hereinafter. 
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TABLE I 



Example 1 Diaper 
Core Composition (X) 11/76/13 CP/CF/San 
Hourglass {%) 20/80 CP/CF 

Insert (X) 71/29 CF/San 

Total Product Welght(gnis) 48.9 
Absorb. Core w/T1ssue(gms) 34.9 
Absorb. Core w/o Tissue(gms) 32.6 
Hourglass (9ns) 17.9 
Insert (gins) 14.7 
Core Dimensions' 

Hourglass: Length (cm) 38. 1 
Width (cm) 21.6 
Crotch (cm) 13.3 
Area (cm^) 602.6 
Insert Length (cm) 25.4 
Width (on) 13.3 
Core Shape Oval 
Area (cm^) 299.4 

Basis Weight: 

2 

Hourglass (gm/cm ) 0.049 
Insert (gm/on ) , P^.QBO 

Density: 

Hourglass (^n/cm^) 0.150 

0.180 



Control Diapers 



Hydrogel 
Only 

64/16 CF/San 

84/16 CF/San 

NA 

42.5 

33.2 

30.9 

NA 

NA 

38.1 
21.6 
12.7 
602.6 
NA 
NA 
NA 
NA 

0.051 
NA 

0.132 
NA 



No 

Hydrogel 
100 CF 
lOOCF 
NA 
52.5 
43.6 
39.1 
NA 
NA 

38.1 

26.7 

17.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

0.100 
NA 



Insert (gm/cm ) 
CP = Cellulose phosphate 
CF = Cellulose fiber 

San = Sanwet lM-1000 Starch acrylate hydrogel (about 75% neu- • 
trail zed) 

NA a Not Applicable or Not Available 

In tho leakage and sWn pH measurement testing, diapers are wom by norma! infants. The infants are 
allowed to play in a nursery schiool setting during the test The diapers are left on the infants until leakage 
occurs. In order to speed up the test, afiquots of synthetic urine are added at predetermined intervals. 

In ttie particular test of this example, 25 infants were initially impanelled and divided into three groups, 
with approximately 1/3 being tested with one of three test diapers on each of three consecutive days. In this 
manner, at the end of the test, each Infant had been exposed to each diaper one time. On the last day of 
the study, panelists' skin pHs (undiapered and diapered) were obtained after failure of the leakage test 
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**'^'RLS"or*^9akag8 test and subsequent pH measurements taken as part of the post-teakaga 
skin pH study are set forth in Table II. 
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TABLE 11 
Example I Diaper 

Leakage Test Results 
Total Amount 
Fluid Added to 
Diaper at Failure 

(ml average) 264.1 

Post Leakage Skin pH Study 

Number of Panelists 7 

. Undiapered Skin pH (avg) 4.85 

Standard Deviation 0.17 

Diapered Skin pH (avg) 4.29 

Standard Deviation 0.54 

pH Change* (avg) -0.56 

Standard Deviation 0.50 



Hydrcgel 
Only 



234.3 



No 
Hvdrogel 



185.2 



4.96 
0.19 

5.88 
0.43 

0.92 
0.35 



4.90 
0.53 

5.47 
0.38 

0.57 
0.48 



* pH Change = Diapered Skin pH - Undiapered Skin pH 

The Table II leakage test data indicate that the fluid-holding capacity of the Example I diaper is not 
compromised by' the acidic pH buffering cajwcity provided by the cellulose phosphate pH conjo ^t In 
STh^urglass core. This is surprising since laboratory data would indicate that 15% less 
TpSd by the Sanwet hydrcgel material in an acidic environment The post-leakage ^" d^'" 
?a£e II also demonstrate that a skin pH increase occurs with the control diapers conta.n.ng "o PH^-^ 
aJent whereas the Example I diaper produced a statistically significant decrease m skin pH. Th» suggeste 
^?t*e S dia^s are able to delWer a low pH benefit to skin when sufficient moisture .s available to 
allow interaction between the diaper core and the sWn. 

EXAMPLE IV 

Using the poiyacrylate^ntalnlng diaper of Example 11. leakage and pH 'T^««"[T^"\'^^^, r?'! 
conducted In the same general manner as described in Btample III. Products tested '"^'"f^ J) 
Smple II diaper. (2) a similar product containing no acidic polyacrylate in the hourglass core, and ^) a 
Sercially availile diaper product containing a 100% wood pulp fiber core w th no pH control agent or 
hydrcgel material. These diaper products are described In greater det^l in Table in. 
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TABLE III 



Control Diaper 



5 


Example II 




nyuroye I 


tin 

no 




Diaper 


Only 


Hydrogel 




Core Composition 










Hourglass {%) 


55.4 


55.4 


100 


10 


Insert {%) 


44.6 


44.6 






Hourglass 










Length (cm) 


38.1 


38.1 


38.1 


IS 


Width (cm) 


21.6 


21.6 


26.7 




Area (cm ) 


602.6 


602.6 


NA . 




Density (g/cms) 


0.150 


0.150 


0.100 




Total Weight (gms) 


18.30 


18.30 


43.6 


SO 


Wood Pulp Fiber (gms) 


14.70 


15.00 


NA 




Acidified Polyacrylate* (gms) 


4.00 


- 


- 




Acidified Polyacrylate* (X) 


21.9 


. 0.0 


0.0 


25 


Starch Acrylate Hydrogel** (gms) 


-■ 


2.75 


- 




Starch Acrylate Hydrogel** («) 


0.0 


15.0 


0.0 




Insert 








30 


Length (cm) 


25.4 


25.4 


NA 




Width (cm) 


13.3 


13.3 


NA 




Area (cm ) 


299.3 


299.3 


NA 




*> 

Density (g/cm"') 


0.18 


0.18 


NA 


35 


Total Weight (gms) 


14.7 


14.7 


NA 




Wood Pulp Fiber (gms) 


10.7 


12.5 


NA 




Starch Acrylate Hydrogel** (gms) 


4.0 


2.2 


NA^ 


40 


Starch Acrylate Hydrogel** (%) 


27.2 


15.0 


NA 




Total Core 










Core Weight (gms) 


33.0 


33.0 


39.1 


45 


Tissue (gms) 


2.3 


2.3 


4.5 



50 



Leakage and skin pH study test results for the Table III 
diapers are set forth in Table IV. 
* Aqualic 4R04K1 from Nippon Shokubai K.K. Co., Ltd. 
Sanwet IM-1000 from Sanyo Co. Ltd. 
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TABLE IV 
Example II Diaper 

Leak age Test Results 

Total Amount oi Huld Abided 246 

to Diaper at Failure (mls.avg.) 
Post Leakage Skin pH Study 

Number of Panelists 8 

Undlapered Skin pH (avg.) 4.75*0.24 

Diapered Skin pH (avg.) 3.80±D.89 

pH change* (avg.) -D.95tD.78 

* pH change » Diapered skin pH - Undlapered skin pH 



No 

H ydrogel 
204 



4.77±q.36 
5.44ib.68 
•K).68±D.67 



■n^B Tabte IV data also demonstrate that the acidic diaper performed about as weU as the noivjcld^ 

body fluids. 
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EXAMPLE V 

Tn rt^monstrate the necessity of maintaining pH control agent and fluid-absorbing hydro^ in dis|inct 
Of diapers are prepared wj* t^o-layered -^^^Jl^'^l K neutral"^ t"a^^^ hy<«-gel 

ITmTatS <S^e^Cironment The pH average d five locations on the patches are measured as a 

function of time. Results are set fortli in Tabte V. 

TABLEV 
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Sample 
No. 


Layer Composition 


pH (avg.) 




0 Hour- 


1 Hour 


2 Hours 


1 


Top = 20% Aquailc* 
Bottom = 20% Aquatic 


5.4 


7.7 


88.0 


2 


Top = 10% AquaIic/10% Acid AquaTic" 
Bottom = 10% Aqu^c/10% Add Aquaiic 


5.2 


6.9 


7.0 


3 


top = 20% Add AquaJic 
Bottom = 20% AquaHc 


4.0 


4.6 


4.3 



• Aquaiic s 8 slightly cross-Iinlced polyacrylate neutra hzed ^ **^extent of 75% and Is 
m^ted under the tradename AquaHc 4n04K1 by Nippon Shokuba "^"^ .9*^- "^-f P*"" 
-Add Aquaiic Is a slightly cross-linked. poly(acryHc acid) prepared by addrfylng the 
po^^nX mierlal maieted under the tradename Aquaiic 4R04K1 by Nippon 
Stiokub^ K.K. Co. Ltd.. Japan. ^ ' 
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diaper core are also idanfc'cal, each contmning a homogeneous mixture of highly neutralized absorbing 
hydrogel and acidified hydrogel pH control agent Although diaper pH is maintained at a lower level by this 
add-«)ntaining diaper core, a significant pH rise is still observed. In Sample 3. the acidic hydrogel pH 
control agent and the highly neutralized fluid-absorbing hydrogel are kept in separate layers of the diaper 
s core. This configuration senses to maintain diaper pH at significantly lower levels than do the configurations 
of Samples 1 and 2. 

Claims 

70 1. A disposable absorbent article useful for absolving dischsu-ged body fluids while also reducing or 
prevent diap^ rash, said absorbent article comprising: 

(a) a liquid impervious bacfeng sheet; 

(b) a relatively hydrophobic, liquid pervious topsheet: 

(c) a flexibte absort>ent core positioned between said backing sheet and said topsheet, said flexible 
75 absorbent core comprising hydrophiEic fiber material and particles of a sut>stantially water-insoluble, 

highly neutralized hydrogal material having ^ least 50% of its acidic functional groups neutralized 
with salt-forming cations 

characterised in that the article contains one or more pH control agents suitable for maintaining skin 
pH within the range of from 3.0 to 5.5 In the presence of urine and faeces, said substantially water- 
20 insoluble, highly neutralised hydrogel particle and said pH control agents being .noriTunrfdnnly 
distributed, in distinct, disqrete. zones within sad absort>ent article, provided that, where said pH control 
agent is an Ion exchanging modified cellulose material In tibrous forrn, it is not present in the topsheet. 

2. An article according to Claim 1 wherein 
25 (i) said suljstantially water-insoluble, highly neutralized hydrogel material is selected from acrylic 

acid grafts starch, polyaaylates, isobutylene maleic anhydride copolymers, and mixtures of ^ese 
hydrogel materials: and 

00 said pH control agents are selected from non-to)dc„ non-tnitating low molecular weight organic 
and inorganic acids; rran-toxic, non-irritating high molecular weight polymeric acids and ion 'ex- 
30 change resins and fibers in the hydrogen form. 

a An article according to either one of claims 1 and 2 wherein 

(a) the weight ratio of fiber to highly neutralized hydrogel in the at)sorbent core ranges from 50:50 to 
95:5; 

35 (b) the weight average particle size of the highly neutralized hydrogel material in said atjsorbeht core 

ranges from 50 microns to 1 mm; and 

(c) the pH control agent component comprises frorin 1% to 30% by weight of said absort>ent article. 

4. An article according to any one of claims 1 -3 wherein the pH control agent component comprises from 
40 5% to 15% by weight of said absorbent article. 

5. An article acceding to any one of claims 1-4 wherein said pH control agent is selected from citric acid, 
adipic add, azelaic acid, malic acid, tartaric acid, gluconic acid, glutaric acid, levutenic acid, glycolic 
acid, succinic acid, fumaric acid, pimelic acid, sul)eric acid, setiacic acid, and acid phosphate s4lts. 

45 carboxymethylcellulose, oxidized cellulose, sulfoethylcelluiose and phoxyphorylated cellulose, 

6. An article according to any one of claims 1-4 wherein said pH control agent is selected from polyacrylic 
add and its polyacrylate derivatives and poly{maleic add) and its polymaleate derh/atives. 

50 7. An article according to any one of claims 1-4 wherein said pH control agent is an ion-exchanging' 
modified cellulose material in fiber form. 

S. A disposable absorbent article according to any one of claims 1-6 wherein the pH control agent is 
incorporated in or on the topsheet. 

55 

9, A disposable absorbent article according to any one of claims 1-7 wherein said substantially water- 
insoluble, highly neutralized hydrogel particles and said pH control agents are non-uniformly distributed 
in distinct discrete zones within said fle)dble ^sort>ent core. . 

13 
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10. An article according to claim 9 wherein the thickness ot said absorbent core ranges from 5 mm to 20 



mm. 



20 



11. A disposable absorbent article according to either one o1 claims 9 and 10 wherein said distinct disCTete 
6 zones comprise at least one distinct hydrogel-containing layer and at least one distinct pH corrtrol 
agent-containing layer; wherein 

0 said hydrogel-containing layer cdnsists essentially of 

a) hydrophilic filler material; and 

b) particles of said substantially water-insoluble, highly neutralized hydrogel material distributed 
jQ within at least a portion of said hydrophilic fiber material. 

ii) said pH control agent-containing layer consists essenti^ly of 

a) hydrophilic fitwr material; and 

b) one or more of said pH control agents. 

IS 12. An article aoSording to Claim 11 wberein said absorbent core comprises a third distinct layer consisting . 
essentially 6f hydrophilic fiber material with substantially no hydrogel or pH control agent present, said, 
third distinct layer being posHiohed between said highly neutralized hydrogel-containina layer and said 
phi control agent-containing layer. 

ia A disposable absorbent article according to either one of claims 9 and 10 wherein said zones are 
defined by partitioning the flat surface of said absorbent core into at least one area of relatively high 
hydrogel concentration and at least one area of relatively high pH control agent concentration. 

14 An article according to Qaim 13 wherein the front two-thirds section of said article contains s"t«tan- 
25 tially all of the highly neutralized hydrogel material within said article and wherein the rear one-third of 
the article contains substantially all of the pH control agent within said article. 

PatentanspiUche 

Ein wegwerfbarer absorbierender Artikel. welcher zum Absorbieren von abgegebenen KSrperfluiden 
nUtzlich 1st. wShrend er auch Windelhautausschlag reduziert oder verhindert wobei der genannte 
absorbierende Artikel umfaBt: 

(a) eln flO&sfgkeitsundurchiassiges StOtzblatt; 

(b) ein relatlv hydrophobes. flUssigkeitsdurchlSssiges Deckblatt ^ ^ 

(c> einen flexiblen absorblerenden Kern, welcher zwischen dem geriannten StQteblatt und.dem 
oenannten Deckblatt positioniert ist. wobei der genannte flexible absorbierende Kem hydrophilw 
Fasermaterial und Partikel eines im wesentlichen Wasser-unldslichen. hochneutralisierten Hydrogeh 
materials umfaBt. wetohes mindestens 50% seiner sSurehaltigen austauschbaren Gmppen mit 
salzbildenden Kationen neutralisiert hat. 

dadurch gekennzeichnet. dafl der Artikel einen Oder mehrere pH-ReguIierungswirks^offe enthSlt. welche 
in der G^enwart von Urin und FSzes zum Aufrechterhalten des Haut-pH innerhalb des Bereiches von 
3 0 bis 5.5 geeignet sind. wobei die genannten im wesentlichen Wasser-unloslichen hochneutralisierten 
Hydrogel-Partikel und die genannten pH-Regullerungswiricstoffe nicht-elnheitllch in verschledenartogen 
getrennten Zonen innerhalb des genannten absortjierenden Artikels verteilt sind. 

der genannte pH-Regulierungswirtcstoff ein ionenaustauschendes modifiziertes Zellulosematenal in 
faseriger Form ist. er nicht im Deckblatt vorliegt 

Eln Artikel nach Anspruch 1 . bel welchem 

(i) das genannte Im wesentlichen Wasser-unlosliche. hochneutralisierte Hydrogelmatenal aus Aqryl- 
sSuregepfropfter StSrke. Polyacrylaton. Isobutylen-Maleinsaureanhydrid-Copolymeren und Mischun- 
oen dieser Hydrogelmaterialien ausgewShlt ist; und . ^ . ^ ■ 

fii) die genannten pH-Reguiieaingswirkstoffe aus nicht-toxischen. n.cht-reizenden organlschen und 
anorganischen SSuren mit niedrigem Molekulargewi.cht; nicht-toxischen. nlcht-reizenden polymen- 
schen Sauren mit hohem Molekulargewicht und lonenaustauschharzen und Fasem in der 
Wasserstoff-Form ausgewahH sind. 

, Bn Artikel nach einen der AnsprUche 1 und 2. bel welchem 

(a) das Gewichtsvertiaitnis von Faser zu hochnsutralisisrtsm Hydrogel tm absorbierenden Kom im 
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Bsreich von 50 : 50 bis 95 : 5 lisgt; 

(b) die Gew!chtsdurchschnrtt-Partikelgr539 des hochneufrallsierten Hydmgelmatenals im genannten 
absorbierenden Kern im Bereich von 50 Micron bis 1 mm liegt; und 

(c) die pH-ReguIierungswirkstoffkomponente 1 G0w.-% bis 30 G8w.-% des genannten absorbieren- 
5 den Artikeis umfaBt 

4. Ein Artikel nach einem dsr AhsprQche 1-3. bei welchem die ph-ReguIierungswirtetoff-Komponente 5 
G8w.-% bis 15 Gew.-% des genannten absorbierenden Artikeis umfeBt. 

10 5. Ein Artikel nach einem der Anspruche 1-4, bei welchem der genannte pH-Regulierungswirkstoff aus" ' 
. ZitronensSure, MipinsSure, Azealin-Saure, Apfel^ure, Weinsteinsaure, GlukonsSure, GIutarsMure, Le- 
vulensaure. GlykolsSure. Be'msteinsaure. FumarsSure. Pimelinsaure, KorksSure, Sebazins§uiB und 
sauren Phosphatsaizen, Carboxymethylzellulose, oxydierter Zellulose, Sulfoethylzellulose und phospho- 
ry lierter Zellulose ausgewShlt ist. 



75 



Ein Artikel nach einem der AnsprOche 1-4, bei welchem der genannte ph-ReguIieoingswirkstoff aus 
Polyacrylsaure und und deren PoJyacrylat-Derivaten und Pofy-(Mal©nsaure) und deren Poiymaleat- 
Derivaten ausgewShIt ist. 

20 7, Ein Artikel nach einem der AnsprOche 1-4; bei welchen der genannte ph-ReguIierungswirkstoff ein 
ionenaii^auschendes modifiziertes Zellulosemateriai in Faserform ist 

a Ein wegwerfbarer absorbierender Artike! nach einem der AnsprOche 1-6. bei welchem der pH- 
Regulierungswirkstoff in das Deckblatt Oder auf dem Deckbiatt inkorporiert ist 



25 



9. Ein wegwertoarer absort>ierender Ar^kel n^ einem der AnsprOche 1-7. bei welchem die genannten im 
wesentlichen Wasser-unfoslichen hochneutralisierten Hydrc^efpartikef und die genannten pH-Reguiie- 
rungswirkstoffe nicht-einheltlich in verschiedenartigen getrennten Zonen innerhalb des genannten 
flexiblen absorbierenden Kerns vertettt sind. 

30 

10. Ein Artikel nach Anspruch 9. bei welchem die Dicke des genannten absorbierenden Kerns im Bereich 
von 5 mm bis 20 mm liegt 

11. Ein wegwerfbarer absorbierender Artikel nach einem der AnsprOche 9 und 10, bei welchem die 

35 genannten verschiedenartigen. getrennten Zonen mindestens eine verschiedenartige HydrogeHenthal- 

tende Schichte .und mindestens eine verschiedenartige pH-Regulierungswirkstoff-enttraltehde Schichte 
aufweisen; bei welcheni: 

(i) die genannte Hydrogel-enthaJtende Schichte im wesentlichen aus 
a) hydrophilem Fasermaterial; und 

40 b) Rartikein des genannten im wesentlichen Wasser-uniSsIichen. hochneutralisierten Hydrb^gel- 

Materials. welches innerhalb mindestens eines Abschnitts des genannten hydrophiten Fasemiate- 
rials verteiit ist, besteht. 

(ii) die genannte pH-RegulierungswIrkstoff-enthaltende Schichte im wesentlichen aus: 
a) hydrophilem Fasermaterial; und 

4S b) einem Oder mehreren der genannten pH-ReguIierungswirkstoffe besteht 

12- Ein Artikel nach Anspruch 11, bei welchem der genannte absorbierende Kem eine dritt© verschiedenar- 
tige Schichte umfaBt, welche im wesentlichen aus hydrophilem Fasermaterial mit im wesentlichen 
Iceinem Hydrogel Oder pH-Regulierungswirkstoff voriiegend besteht wobei die genannte dritte verschie- 
50 denartige Schichte zwischen der genannten hochneutralisierten Hydrogel-enthaltenden Schichte und 
der genanriten pH-Regulierungswirkstoff-enthaltenden Schichte positioniert ist. 

13. Ein wegwerfbarer absorbierender Artikel nach einem der AnsprOche 9 und 10. bei welchem die 
genannten Zonen definiert sind durch Aufgtiederung der flachen Oberflache des genannten absorbie- 
renden Kerns in mindestens eine Zone von relativ hoher HydrogehKonzentration und mindestens ein© 
Zone von relativ hoher pH-ReguIienjngswirkstoff-Konzentration. 

14. Ein Artikel nach Anspnich 13, bei welchem der vordere Zweidrittel-Abschnitt des genannten Artikeis im 

15 
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wesentlichen alles hochneutralisierte Hydrogelmateriai innerhalb des g^nannten Artikels enthSIt and fc^ 
welchem das hintere Drittel des Artikels Im wesenllichen alien pH-Regulierungswirkstoff mnerhaib des 
genannten Artikels enthalt 



6 Revendlcatlons 
1. 



TO 
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Un arficJe absortianl jetable utilisable =pour absorber . las fluides corporels dScharges tout en ,6duisant _ 
ggatemertou en empgchantl'6mption due aux couches jedrt article absorbantcompr^^^ - 

a) une feuille de fond ImpermSable aux llquides, 

WunefeuiUededessus permeable auxliquide8.relativementhydrophc*8.. 

c ame absorbante smiple dlspos6e entre ladltb feuille de fond et ladite feurtle de d^us. ladrte 
le iort>^;te souple cLpor^t un mal^riau en fibres hydrophlles et des P-J""^/"" 
matSriau hydrogel largement neutralist, pratiquement Insoluble dans Teau. ayant au moms 50 % de 
ses groupes foncBonnels acldes neutralists par les cations formant des sels. 

caracttrist^- ce que farticle contient un ou plusieurs agents de rtglage du pH appropnts pour . 

maSSneTH de I peau dans la gamme de 3.0 ^ 5.5 en presence de Purine et des '"f*'^;^^'^^^ 

parflcules d'hydrogel largement neutralisSes. pratiquement .nsolubles daj« l^u etle^ ^ 

Marts de rtglaae du pH 6tant distributes de fagon non unifom^e en des zones datinctes. d'S«6tes. 

ZT^£i Sr^^^^t. & condition que lorsque tedlt agent de .tglage du pH est "«Jri^u 

SutoSe modifit tchangeur d'lons de fomie fibreuse. il ne soit pas prtsent dans la feuille de 

dessus. . 

Un article selon la revendlcatlon 1. dans lequel : . ^ .. \ 

m*Klit mattriau hydrogel largement neutralist, pratiquement insoluble dans I'eau. est cholsl & p?rtlr 
S-SoT^eflt d'acide acryUque. de poiyacrylates. de copolymferes d'isobutyl5ne malt.que anhy- 
dride et des mtlanaes de ces mattriauic hydrogel ; et . . ^ , 

fiS lesSus^ents de rtglage du pH sont choisis & partir d'acides organlques et m.n6raux de faible 
SiistoltS. non Uues et non Irritants ; d'acides polymferes & polds -"^f "^^^f ^- 
toxiques. non Irritants et de rtslnes et fibres tchangeuses d'ions et sous forme d hydrog&ne. 

Un article selon I'une des revendlcatlons 1 et 2, dans lequel : ^ _» j 

(?ie rjSt pondtral des fibres k I'hydrogel largement neutralist dans I'Sme absorbante est dans 

S)rdT:eSi dts °pScuL?m^^ mattriau hydrogel largement neutralist dans ladite Sme 

absorbante est dans la gamme allant de 50 microns ^ 1 mm ; et „«^^,^ ' . -\ 

tne^Sant de fegBnX de rtglage du pH comprend de 1% & 30% en po.ds de rartcle ^ 

absorbant 

Un article selon I'une quelconque des revendications 1-3. dans lequel le composant de I'agent de 
rtglage du pH comprend de 5% h 15% en poids de I'article absorbant. 

Un article selon I'une quelconque des revendications 1-4. dans lequel I'agent de rtglage du pH est 
^oS^t oSi^e ?Sde^iS?que. I'acide adiplque. I'aclde aztlaique. i'acide maBque. I'acide tartarique, 
t^Xf^nCe.^^^^ Q^^<i^^- I'^'^'de Itvultnique. I'acide glycolique. I'aclde sucamque. rac.de 
Lm^ql Se Pimtnqul I'acrde subtrique. I'acide stbacique. et les sels de phosph^ ^des. la 
SSmtthyicellutose. la cellulose oxydte. la sulfotthylcellulose. et la cellulose phoxyphorylte. 



s Un article selon I'une quelconque des revendications 1 -4. dans lequel ledit agent de rtglage du pH est 
pSrdeT^We polyacrylique et ses dtrivts poiyacrylates et le poly(acide malt,que) et ses 

50 d^riv^s polymal^ates. 

7 Un article selon I'une quelconque des revendications 1-4. dans lequel ledit agent de rtglage du pH est 
un mattrlau cellulosaque modifit tchangeur d'ions sous forme de fibres. 

55 8. Un article absorbant jetable selon I'une quelconque des revendications 1-6. dans lequel I'agent de 
rtglage du pH est incorport dans ou sur la feuiile de dessus. 

9. Un article absorbant jetable selon I'uno qusicsnquD d=s revendications 1-7. dans tsquo! tecdites 
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.particiiles d^hydrogsl laigement neutralist, pratiquament insoluble dans Teau et iesdrts agents da 
fdglaga du pH sent distiibuis de fagon non uniforms dans des zones dlstlnctes, discretes dans ladita 
Sms absorbante sou pis. 

5 10. Un aitcla selon ia revendication 9. dans lequel I'^pafs^ur da^fadite Sme absorbante s'^tand de 5 mm 
h 20 mm. 

11. Un article absbrbant jetable selon i*une quetconque des revendlcations 9 et 10, dans tequel tesdites 
zones distinctes, discretes comportent au moins une couche distincte contenant de Thydrogel et au 

70 moins une couche distincte contenant un agent de rSglage du pH ; dans lequel : 
i) fadite couche contenant d^ I'hydrogal contient essent'ellement : 

(a) un matSiiau en fibres hydrophlles : et - 

(b) des paittcuies diidit mat^riau hydrogel targement neutralist, pratiquament Insoluble (Jans 
reau, distributes dans au moins une parte dudft mattdau en fibres hydrpphiles ; 

IS it) tadlte c^iiche untenant Tagent de rtglage du pH conslste essentiellement en : 

(a) un mattriau en fibres hydrophiies ; et. 

(b) un ou plusielirs desdits'agents de rtglage du pH. 

12. Un article selon la revendication 11, dans lequel tadite §me absorbante comprend une trolst^me 
couche'^.distincte ransistant essentiellement eh un mattriau en fibre's hydrophlles ayec prat'quement • 
aucun hydrogel ou agent de rtglage du pH present ladrte troisi^mo couche distincte ttant disposie 
entrei ladite * couche contenant Thydrogel laj^ement neutralist et ladrte couche contenant I'agont de 
rtglage du pH. 

2S 13. Uh article absorbant jetable selon Tune des revendications 9 et 10, dans lequel lesdites zones sont 
dtfinies en stparant la surface plane do ladite §me absort>ante en au moins une zone ^ concentration 
en hydrogel relativement tievto et au moins une ajne h, concenfalion en agent de rtglage du pH 
relativement tieyte. 

30 14. Un article selon. la revendication 13, dans lequel les deux-tiers de la partie avant dudit article, 
contiennent pratiquernent tout le mattriau hydrogel largement rieutralist contenu dans iedit article et 
darls ieiqueHe. tiers arri^re de rahicle contient pratlquenrient tout I'agent de rtglaga du pH contenu dans 
Iedit article. 
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